 Equal contribution.
Step 1: Calibration of the AFM cantilever. One just needs to follow the standard calibration method described by Bruker/Veeco in the HarmoniX application note 1 . Specifically, the lateral and torsional deflection sensitivity and the spring constant of the AFM cantilever should be calibrated on a rigid surface (for example, a clean silicon wafer or glass slide). Then, the stiffness and dissipation channels can be calibrated by typing in the AFM probe radius into the correspondent window of the AFM software.
The value of the probe radius is found as described in the next step.
Step 2: Measurements of the radius of the AFM probe. A standard tip-check sample (TIP001, Aurora NanoDevices, Canada)
2, 3, 4 should be imaged the HarmoniX mode.
The obtained height image is used (it doesn't depend on the value of the probe radius; so any arbitrary number can temporary be used in the software at this time).
The shape of the probe (including its radius) can now be reconstructed with the standard Bruker Nano, Inc AFM software. To avoid possible error coming from probe contamination/damage, the probe radius should be checked before and after each experiment.
Step 3: Data acquisition. The AFM probe is located over the surface of a cell using an optical microscopy which is typically built in or attached to AFM. Although the particular parameter, the fractal dimension, is almost independent on the load force (peak force), it is a good idea to keep the peak force constant through all imaging. For example, we kept this force equal to ~ 40nN. The images are collected at the scan size of 10x10 microns (at the resolution of 512x512 pixels). The speed of data acquisition is typically chosen as a compromise between the speed and quality (excessively fast scanning will create visually obvious artifacts that should be avoided). For example, we used the scanning speed of 0.5 Hz.
Step 4a: Data analysis. Each 10x10 micron cell image was split into up to four 5x5 micron zoomed images. This allowed to avoid taking into account small artifacts sometime found on the cell surface (such artifacts are typically obvious features on the cell surface image). The zoomed images without artifacts are processed. Sometime, if the amount of artifacts is too high, up to 1x1 micron zoomed images would be processed. It can still be used because the fractal dimension doesn't depend on the area. Other than that, the images are used for surface analysis without any other further processing.
Step 4b: Data analysis: An example of calculation of fractal dimension. Each zoomed image, which is obtained as described in
Step 4a, is used to calculate the fractal dimension.
This parameter is calculated as described in the main text in the Calculation of the Fractal Dimension Section. Here we show an example of such processing. An example of the Fourier spectra calculated with SPIP software is shown in figure S1a.
It is calculated using equation 1 of the main text. To average the spectrum and to exclude directionality, which can be induced by macroscopic orientation of cell, we averaged the spectra along radial lines, as an average cross section for the polar angles from 0 to 180 for top half-plane as shown in figure S1a. As a result, we obtain a one-dimensional Fourier spectrum, the Fourier magnitude at the function of reciprocal space, figure S1b.
To find the fractal dimension, a linear fitting in log-log scale was done using allometric law 
Robustness of fractal dimension parameter for different conditions of scanning
It is important to verify that the fractal dimension is a robust parameter, which means it's either independent or weekly dependent on the conditions of scanning, in particular those which are hard or impossible to control. Here we verify such a defined robustness of the fractal dimension derived from the adhesion maps. Although the same study can be done on for the height images, it has been done here because the analysis of the height images didn't show any useful information, see the main text.
Variation in the Peak (Load) Force
The Peak Force (or the maximum load force) is an operator controllable parameter which defines the maximum force the AFM probe exerts on to the surface. To study the dependence of the fractal dimension on this force, the same parts of cells were scanned with different peak forces. After that, the fractal dimension was calculated for the obtained adhesion maps. Figure S2 shows the dependence of the peak force on the peak force. The force value starts from ~20 nN and reaches its saturation at ~105 nN (the minimum peak force of 20nN is the force when HarmoniX force curve can be clearly resolved.) One can see the fractal dimension is virtually independent of the scanning force. The standard deviation of calculated fractal dimensionality is ~0.01. To avoid various artifacts related to the use of high force, it is reasonable to scan the cell surface with the peak force between 30-70 nN (marked by the dashed lines in Figure S2 ). Figure S2 . Dependence of the fractal dimension (Sfd) of the adhesion map on the applied peak force.
Dependence on AFM probe radius: Simulation results
To check the influence of the AFM probe radius on the fractal dimensionality of the adhesion maps, we model the adhesion for different probe radii. The adhesion force can be estimated in the same way as we used in the main text to demonstrate the higher sensitivity to the surface feature of the adhesion maps:
where R t is the probe radius, R f is the radius of curvature of the surface at the contact point, All modeled images were processed though SPIP software, and the fractal dimensionality was plotted as a function of a multiplier coefficient for the tip radius R t /10nm, Figure S3 . The fractal dimensionality of the initial image is marked with a gray horizontal line. One can see that fractal dimensionality of the modeled images is virtually constant for a wide range of the probe radii. Figure S3 . Dependence of the fractal dimensionality on the coefficient R t /10nm, where R t is the AFM probe radius.
A note about Dependence on possible contamination of AFM probe
To check the dependence of the fractal dimensionality on possible contamination with AFM probe, we will simulate the change of adhesion by using Equation (S1). The contamination can result in a change of the radius of the probe, and/or nature of the probe-surface interaction. The change of the probe radius was already analyzed above. The change of nature of the probe-surface interaction can be described by the change in the adhesion energy, W(d), which is a multiplication factor in Equation (S1). It is known 6 that multiplying each point of a fractal by the same number doesn't change the fractal dimensionality. Thus, the only danger to update incorrect fractal dimensionality of an image is the situation when the contamination of the probe happens during the collecting of that specific image. Images collected before that or after should be virtually independent on such contamination (unless contamination increases the probe size geometrically by more than a factor of two, see Figure S3 . Such an increase, however, can easily be detected by the blurring of the image).
Dependence on air humidity

Modeling
To understand the influence of humidity on fractal dimensionality of adhesion maps, we model the adhesion including the capillary forces. The force of adhesion in AFM experiments can be presented as a sum of van der Waals and capillary forces:
where F w is van der Waals and F c is capillary forces.
The adhesion due to the van der Waals attraction is given by equation S1. Capillary force between two spheres can be estimated using the following well known formula 7 :
here  L -interfacial tensions between liquid and vapor (0.072 N/m), R 1 is a radius of the probe (10 nm),
water and tip ( 1~0 ),
where
and V m -the molar volume of the liquid, (0.52 nm for water) 8, 9 and P/P 0 -is relative humidity (P 0 -dew point),
To check the influence of humidity on adhesion force map, the capillary force was calculated for every specific surface curvature restored from adhesion force map measured at "zero" humidity (no capillary forces).
Fractal dimension of the adhesion maps in the range of Q=3-25 1/m was calculated for resulted adhesion maps obtained using Eq. (S1). Changing relative humidity, one can find the change in the adhesion force due to the capillary effect. Figure S4 shows the fractal dimension calculated on the map of adhesion which includes now the capillary forces. One can see that it is possible to ignore the capillary forces up to humidity of ~60%. 
Experiment
During our experiments, we didn't see a noticeable change of fractal dimension when imaging was done in the summer time (relative humidity ~50-60%) and winter time (~5-30%). However, when the relative humidity of air in the lab exceeded ~ 70%, we observed a noticeable decrease in the fractal dimensionality during scanning. Specifically, the cell samples were taken from a desiccator, where they were stored, and placed under the AFM scanner. Both normal and cancer cells showed the decrease of the fractal dimensionality with time (of the order of several hours after taking the sample out of desiccator). For example, the change of fractal dimensionality of cancer cells with time in ambient conditions with 75 to 80% humidity is shown in Figure S5 . The same cancer cells were measured with 25-30 minutes interval. One can see the value of the fractal dimension changes from ~2.5 in the beginning of experiment to ~2.27 for the time more than 3 hours.
These observations are in good agreement with the modeling presented in the previous section. Thus, one can conclude that the fractal dimension is a robust as soon as the scanning is done at the relative humidity not higher than 60%. 
